Computing project Part lll

Assignment 7 — Asymmetric Top

Justcopyfrom assignmen® andadjustll, 12 andI3.

In[25]:= wdot [w_]:={((12-13)/11)w[[2]]w[[3]],
(13-11)/12) w[[1]1w[[3]1], ((11-12)/13) w[[1]]1w[[2]1]};

In[26]:= imax = 1000;
In[27]:= t0 =0;

T=Table[t0, {i, 1, imax}];
In[30]:= 11=1

12=1.5

13=2
In[33]:= EE=Table[0, {i, 1, inmax}];
m]

Herewe expectsimilar behaviorasfor the symmetrictop sincew is largestin thez direction,whichis a stabledirection.

In[34]:= w0 = {0, 1, 3};
w=Tabl e[w0, {i, 1, i max}];

I n[ 36]:

DOo[T[[i1]1=T[[i -1]1] +dt;

wpred =w[[i -1]] +wdot [w[[i -1]1] ] dt;

w[[i]] =w[[i -1]] + (wdot [w[[i -1]] ] +wdot [wpred]) dt /2;
, {i, 2, imax}]

In[37]:= EE=I11Transpose[w][[1]1]1"2+12Transpose[w][[2]1]1"2+ 13 Transpose[w] [[3]1]"2;
Plotwl, w2 andw3 asfunctionof time. Plot energyasfunctionof time.

In[38]:= ListPlot[Transpose[{T, Transpose[w][[1]1]1}], Frame - True, AxesLabel -» {"t", "wl"}];
Li st Pl ot [Transpose[{T, Transpose[w][[2]]}], Frane -» True, AxeslLabel -» {"t", "wl"}];
Li st Pl ot [Transpose[{T, Transpose[w][[3]1]1}], Frame - True, AxeslLabel -» {"t", "wl"}];
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In[39]:= ListPlot[Transpose[{T, EE}], Frame -» True, AxeslLabel -» {"T", "Energy"}];
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What happenedvith w3 there??We expectedv3 to be constantbut it seemsasif al threecomponent®scillatenow.
However,if youlook closeratthe scaleof the plot of w3, you discoverthatw3 is nearlyconstantrescaled:

In[40]:= ListPlot[Transpose[{T, Transpose[w][[3]1]}],
Franme » True, AxeslLabel -» {"t", "wl"}, PlotRange -» {-4, 4}];




m 2

This is anunstableaxis. Let's seewhathappensWe expectthatw?2 will notremainconstant.

In[41]:= w0 = {0, 3, 1};
w=Tabl e[w0, {i, 1, imax}];

Calculatew, energyandplot wl, w2, w3 andenergy.

In[43]:= Do[T[[i1]=T[[I -11] +dt;

wpred =w[[i -1]] +wdot [w[[i -1]] ] dt;

w[[i]] =w[[i -1]] + (wdot [w[[i -1]] ] +wdot [wpred]) dt /2;

, {i, 2, imax}]
In[44]:= EE=11Transpose[w][[1]1]1"2+12Transpose[w][[2]1]1"2+ 13 Transpose[w] [[3]1]"2;
In[45]:= ListPlot [Transpose[{T, Transpose[w][[ Frame -» True, AxesLabel -» {"T", "wl"}];

11111,
Li st Pl ot [Transpose[{T, Transpose[w][[2]]}], Frane -» True, AxeslLabel -» {"T", "wl"}];
Li st Pl ot [Transpose[{T, Transpose[w][[3]]}], Frane » True, AxeslLabel -» {"T", "wl"}];
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I n[ 46] :

w2 'turns around’at somepoint andis definetelynot constantNote that w3 fluctuatesbut doesnotflip sign.Energystays
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Li st Pl ot [Transpose[{T, EE}], Frane -» True, AxeslLabel -» {"T", "Energy"}1;
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constanf{whenviewedattheright scale).

=3

What determinedhe critical value?Hard too tell exactlyasthereis no clearcross—overffrom oneto the othertype of
motion. It shouldhapperroughlywhenw? is equalto w3 (andwl1 smallerthanthe othertwo). At thatpointthe oscillations

of w2 stop/starbeingharmonicandw3 starts/stopdeingroughlyconstant.

I n[47]:

wo: {1, 2, 2},
w =Tabl e[w0, {i, 1, imax}];

Calculatew, energyandplot wl, w2, w3 andenergy.

I n[49]:

I n[50]:

In[51]:

Do[TL[i1]=TL[ -11] +dt;

wpred =w[[i -1]] +wdot [w[[i -1]] ] dt;

w[[i 1] =@[[i -1]]1 + (wdot [w[[i -1]] ] +wdot [wpred]) dt /2;
, {i, 2, imax}]

EE=11Transpose[w] [[1]1]172+12 Transpose[w] [[2]1]1"2 +]13 Transpose[w] [[3]1]1"2;

Li st Pl ot [Transpose[{T, Transpose[w][[1]]}], Frane -» True, AxeslLabel - {"T", "wl"}];
Li st Pl ot [Transpose[{T, Transpose[w][[2]]}], Frane -» True, AxeslLabel -» {"T", "wl"}];
Li st Pl ot [Transpose[{T, Transpose[w][[3]1]}],

Frane -» True, AxeslLabel » {"T", "wl"}, Pl ot Range -» {0, 4}];
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In[52]:= ListPlot[Transpose[{T, EE}], Frame - True, AxeslLabel - {"T", "Energy"}1;
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